The aim of the present study was to examine a possible association between inflammation, as indicated by High-sensitivity C-reactive protein (HsCRP) and neutrophil/lymphocyte ratio (NLR), and the complexity and severity of coronary artery disease assessed using syntax severity score (SSS) in patients with acute coronary syndrome (ACS).
Introduction
Atherosclerosis, a major cause of cardiovascular disease, appears to be a chronic inflammatory process and may result in the development of unstable atherosclerotic plaque. The formation of atherosclerotic plaque, its rupture, and consecutive thrombus formation leads to occlusion of the affected coronary artery followed by necrosis of the subtended myocardial tissue. These events are clinically referred as acute coronary syndrome (ACS), including ST-segment elevation myocardial infarction (STEMI), non-STEMI, and unstable angina pectoris. Peripheral blood mononuclear cells (PBMCs) increase after acute myocardial infarction (AMI) and subsequently infiltrate the infarct region. Increased PBMC count correlated with left ventricular remodeling, suggesting that PBMCs play a significant role in the development of left ventricular remodeling after AMI (1, 2) . Recently, an elevated white blood cell (WBC) count, particularly neutrophil/lymphocyte ratio (NLR), has been shown to be a marker of increased risk of death in patients with myocardial infarction (3) . Previous studies have revealed a strong relationship between C-reactive protein (CRP) and the clinical presentation and outcome in patients with ACS (4, 5) . Additionally, some authors have shown elevated CRP levels in patients with unstable coronary artery disease (CAD), and the severity of this elevation has been correlated with the severity of coronary atherosclerosis, myocardial damage, and relative prognosis (6) (7) (8) . The measurement of early NLR at the time of admission to emergency can predictive the severity of coronary artery lesion in patients with myocardial infarction. The SYNTAX severity score (SSS) is a new angiographic tool that can be used to characterize coronary vasculature and predict outcomes of coronary intervention based on the anatomical complexity of CAD (9) . SSS is an independent predictor of long-term mortality and morbidity in several patient types including ACS patients (10) . Thus, the aim of the present study was to reveal a possible association between inflamation, as indicated by serum NLR, and the complexity and severity of CAD assessed using SSS in patients with ACS.
Materials and Methods
In this prospective study, we enrolled 87 consecutive patients (57 ST-se AMI and 30 nonST-se AMI) with ACS who were referred to an emergency department (Bezmialem Vakıf University Hospital) documented in an electronic database. This study and all experimental procedures were approved by the ethical committee of Bezmialem Vakıf University. Written informed consent was obtained from each participant.
Inclusion criteria were onset of chest discomfort in the prior 6 h with pozitif troponin (troponin I>0.06) and electrocardiographic changes consisting of transient ST-segment depression (≥0.05 Mv) or T wave inversion(≥0.1 mV); pozitif troponin and ST-segment elevation; ischemic symptoms suggestive of ACS with no elevation in troponin, no ECG changes indicative of ischemia (eg., ST segment depression, transient elevation, or a new T wave inversion). Patients with active inflammatory conditions, malignancies, autoimmune diseases, use of immunosuppressive drugs, and known hematological disorders, as well as those SYNTAX score of 0 were not included in this study. According to NLR, patients were divided into two tertiles as group 1 (NLR≤2.7) and group 2 (NLR>2.7) and possible difference between the groups was studied. SSS was evaluated as low SYNTAX score (≤22), intermediate SYNTAX score (23-32), and high SYNTAX score (≥33). Patients were divided into two groups as group 1 consisting of low scores and group 2 consisting of intermediate and high scores.
Patients with clinical evidence of cancer, chronic inflammatory disease, or any systemic infection were excluded.
Laboratory Measurements
Venous blood samples were collected from all patients at the time of admission to the emergency department. Serum WBC count, HsCRP, and cardiac markers such as the MB fraction of creatine kinase (CK-MB) and troponin I were measured. Blood samples were collected in EDTA tubes (two tubes, each containing 3 mL of blood) within 10 min after admission to emergency department from the antecubital vein while the patient was in the supine position. Plasma was obtained by the centrifugation of blood at 3,000 rpm for 10 min at 4±2°C by a cooling centrifuge. Complete blood counts were performed using an autoanalyzer (Siemens Advia 120 hematology analyzer; Siemens, Eschborn, Germany).
SYNTAX Score Calculation
Coronary angiography was performed using the Judkins technique. The complexity of CAD was determined using SYN-TAX score. The SYNTAX score takes into account features such as bifurcations, total occlusions, thrombus, calcification, and small vessels. Each coronary lesion with a luminal obstruction greater than 50% in vessels ≥1.5 mm were separately scored and summated to provide the overall SYNTAX score. This was calculated using dedicated software that integrates the number of lesions with their specific weighting factors based on the amount of myocardium distal to the lesion and morphologic features of each single lesion (11, 12) . The latest online updated version (2.11) was used for calculation of the SYNTAX score (www.syntaxscore.com). The SYNTAX score was classified into the following groups: low SYNTAX score (<22), intermediate SYNTAX score (23) (24) (25) (26) (27) (28) (29) (30) (31) (32) , and high SYN-TAX score (≥33).
All angiographic variables pertinent to SYNTAX score were computed by two experienced cardiologists blinded to the procedural data and clinical outcomes.
Statistical analysis
Data were analyzed using the Statistical Package for the Social Sciences software version 15.0 for Windows (SPSS Inc.; Chicago, IL, USA). Categorical variables were presented as frequency and percentage. The χ2 test and Fisher's exact test were used to compare categorical variables. The assessment of the distribution of continuous variables was performed using the Kolmogorov-Smirnov test. Student's t-test was used for variables with normal distribution, and the values were presented as mean±standard deviation. Mann-Whitney U test was used to analyze continuous variables without normal distribution, and the values obtained were presented as median (50th) values and interquartile ranges (25 th and 75 th ). One-way analysis of variance and Kruskal-Wallis test were used for parametric and nonparametric variables to compare tertiles, respectively. The independent association of the risk of severe RMS was evaluated with multivariate logistic regression analysis. Parameters with a p-value of <0.1 in univariate analysis were included in the model. The odds ratios (ORs) and 95% confidence intervals (CIs) were calculated. A twotailed p-value of 0.05 was considered statistically significant.
Results
A total of 87 patients (65 males and 22 females) with AMI (57 ST-se AMI and 30 non-ST-se AMI) were included in this study. The results of our study demonstrated that the group consisted of patients with high NLR composed of 60.3% of ST-se MI and 39.7% non-ST-se MI and the group consisted of patients with low NLR composed of 70.8% of ST-se MI and 29.2% of non-ST-se MI. No differences were observed among the groups with regard to ST segment elevation (p=0.363).
No differences in comorbidity and demographic features were observed among the groups.
The elevated levels in leukocyte, lymphocyte, and neutrophil counts were observed in the high NLR group ( Table 1) . The results of our study showed that patients with high NLR had a longer duration of hospital stay and higher levels of cardiac markers ( Table 1 ). A positive correlation was observed between high NLR and SSS (p=0.001) and demonstrated in Figure 1 . The associations between high NLR and CK-MB (p=0.009) and troponin (p=0.049) were observed and demonstrated in Figure 2 and Table 1 . Furthermore, an assosiation between troponin levels and SSS was observed (p= 0.008) ( Figure 3 ). Although patients with high NLR were shown to have a longer duration of hospital stay, no differences was observed between NLR levels and duration of hospital stay (p=0.136).
Discussion
Some studies reported that many scoring systems and biochemical parameters are available for patients with ACS (13, 14) . However, as most of them are time consuming and not cost-effective, their availability is limited; therefore, new parameters that can predict severity and ACS prognosis in the early phase are being tested. In our study, we used markers, such as NLR and HsCRP, to assess the inflammation status of the patients and SSS system, whihc has been gaining popularity in recent years, to specify the severity of ACS (15) .
Inflammatory parameters were investigated to assess their potential predictive role in ACS (16) .
Inflammation plays an important role not only in the initiation and progression of atherosclerosis but also on plaque rupture, an event that leads to acute vascular events (17) . In fact, several markers of inflammation including CRP, TNF-α, and cytokines were found to be associated with the presence of cardiovascular diseases (18) . In our study, we have encountered that levels of hsCRP as an inflammatory indicator is strongly correlated with SSS, and it could have been predicted that severity score of ACS may be high grade in presence of high inflammatory status. In a study that investigated the changes in WBC in case of inflammatory conditions, it was shown that neutrophil count increased by 300% in the circulation within the first 6 h following inflammation, whereas lymphocyte count decreased by 85% (19) . In parallel with results of that study, some studies reported that NLR rate is a more useful inflammatory parameter than the sole evaluation of neutrophil or lymphocyte counts in many atherosclerotic diseases, such as ACS, acute ischemic stroke, and pulmonary embolism, in which inflammation plays a role in the pathogenesis (20, 21) . In the present study, only NLR rate was used as an inflammatory indicator. We observed that NLR rates correlated with troponin levels in the blood samples obtained within the first hours of acute MI in patients who applied to the emergency department due to chest pain, and we found a statistically significant outcome. In similar studies, controversial outcomes have been obtained on the relationship of troponin levels with prognosis and worse clinical progression (22, 23) . However, similar to NLR, we showed that troponin level strongly correlated with severity of ACS and complexity of CAD, which are measured using SSS.
Neutrophils, which infiltrate coronary plaques and become activated in the early phase of acute MI, lead to tissue deterioration by increasing the levels of free oxygen radicals and proteolytic enzymes such as myeloperoxidase. It has negative effects on heart failure and long-phase mortality rates due to all these negative characteristics (24) . We showed that early phase NLR rates obtained in the first hours after acute MI also correlated with SSS and concluded that NLR rate is an important parameter in measuring the severity of AMI. It was previously reported that elevated NLR rates may also predict increased risk for stable CAD and development of restenosis as well as ACS (25, 26) . Recent studies suggested that increased rate of NLR also plays an important role in the development of mitral valve disease and non-CAD cardiac events, such as atrial fibrillation, beside coronary artery disease (27, 28) . In the present study, we observed that elevated rates of NLR also increase the duration of hospital stay; however, no statistically significant outcome was found.
Conclusion
This is a prospective cohort study that evaluated the prognostic value of NLR rate in patients with ACS at an emergency department. Based on the obtained data in our study, we concluded that high NLR rate is an independent predictor of severity and complexity for coronary atherosclerosis and cardiac markers, such as troponin and CK-MB levels, in patients with ACS. Clinicians should bear in mind that NLR rate can be useful as a low-cost, easily available, easily applicable, and repeatable test in predicting the severity of acute MI in patients who apply to emergency departments due to chest pain and that patients with high rates of NLR may need an emergency and aggresive treatment.
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